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HOLLAND'S «FRAGMENTARY PAPERS ” 
Fragmentary Papers on Science and other Subjects. By 
the late Sir Henry Holland, Bart. Edited by his Son, 
Rev. Francis J, Holland. (London : Longmans, 1875.) 

T is impossible not to be struck with the width of 
knowledge, the balance of intellect, and the true 
wisdom shown in the posthumous writings of the late 
Sir Henry Holland. This distinguished physician was 
born as long ago as 1788, when many of the most exten¬ 
sive and important sciences—Chemistry, Electricity, 
Heat, Geology, and others—could hai'dly be said to 
exist. Yet we find in these papers that he was fully 
alive to discoveries which were quite recently made. Not 
only does he appear to have accepted the Evolution 
Philosophy in a thorough-going manner, and to have 
acquired a perfect comprehension of its bearings and 
results, but the latest discoveries in each branch of 
physical science were familiar to him, and duly con¬ 
sidered in retouching his papers for the last time. 
Writing in 1873 at the age of eighty-five, he naively 
remarks that it would be impossible at his age to re-write 
the whole of his essays so as to bring them up completely 
to the present day. He therefore proposed to select 
what was most suitable for publication, making such 
additions as were suggested by the recent progress of 
research. 

The essays, as now published, range over most of the 
physical and moral sciences, and touch upon theology. 
The Plurality of Worlds, Creative Power, Matter and 
Force, Divisibility of Matter, the Nature of Electricity, 
Animal Instincts, the Perfectibility of Man, Infinity, 
Eternity, Materialism, Scepticism, Subjective Functions 
of the Eye, Sleep and Dreams,—such are only a part of 
the topics upon which he discourses. It is, of course, out 
of the question that an old man writing between the 
seventieth and eighty-fifth year of his age could give much 
that is original and novel upon such a wide range of 
subjects. Of this he must have been fully conscious, and 
his object appears rather to have been to sum up the 
results of the progress of science as he had witnessed that 
progress, and to point out how far it had really gone in 
comparison with the possible sphere of discovery. His 
principal conclusion is, that no efforts of scientific men 
have yet, or indeed ever can, penetrate the mysteries of 
existence. His favourite expression is that of Laplace : 
u Notre ignorance est immense.” 

He more fully states his convictions in the following 
words :—• 

“ The horizon of our knowledge continually, though un¬ 
equally, expands—obscure in its boundary on every side, 
and ultimately defined by limits impassable to human 
reason. One man by genius or happy accident may' 
press more closely than another towards this horizon ; 
but the ultimate limit is the same to all, involving those 
mysteries of matter, force, and creative or governmental 
power, to which all other problems are subordinate.” 

One of the most original and interesting essays is that 
in which Sir Henry Holland treats of “ mental operations 
in relation to time.” The same subject had, indeed, been 
discussed in two chapters of his “ Mental Physiology” 
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and he had shown how many striking illustrations of the 
relations of states of mind in succession, one to the other, 
may be discovered. He wished to see carried out an 
experimental inquiry into the chronometry of mind, by 
observing the velocity with which trains of ideas can be 
made to move through the mind in various circumstances. 
The following is an example of the kind of self-experiment 
which Sir Henry tried (p. 106)• 

“ Within a minute I have been able to coerce the mind, 
so to speak, into more than a dozen acts or states of 
thought, so incongruous that no natural association could 
possibly bring them into succession. In illustration I 
note here certain objects which, with a watch before me, 
I have just succeeded in compressing, distinctly and 
successively , within thirty seconds of time—the pyramids 
of Ghizeb, the Omithorhynchus, Julius Caesar, the Ottawa 
Falls, the rings of Saturn, the Apollo Belvedere. This is 
an experiment I have often made on myself, and with the 
same general result. It would be hard to name or 
describe the operation of mind by which these successive 
objects have been thus suddenly evoked and dismissed. 
There is the volition to change j but how must we define 
that effort by which the mind, without any principle of 
selection or association, can grasp so rapidly a succession 
of images thus incongruous, drawn seemingly at random 
from past thoughts and memories ? I call it an effort, 
because it is felt as such, and cannot be long continued 
without fatigue.” 

This is a curious subject which easily admits of experi¬ 
ment ; but it will be found that the velocity with which 
thoughts can be made to {succeed each other depends 
entirely upon the degree of similarity or connection 
between them. Judging from my own experience and 
that of three students, well qualified to test the matter, I 
find that where the objects thought of are as incongruous 
as possible, the number which the mind can suggest to 
itself in a minute varies from twelve, the result of Sir 
Henry Holland, up to about twenty. Anyone who tries 
the experiment, however, will find that there is an almost 
insuperable temptation to go off on lines of association. 
To avoid these and yet to think rapidly, requires a very 
disagreeable effort, becoming more and more painful by 
repetition. 

When the thoughts are restricted within certain grooves, 
as it were, the result is more rapid succession. Thus one 
student was able to think in a minute of thirty different 
kinds of actions, forty-six animals, fifty places, or fifty 
persons. I can mysell think without much effort of 
thirty-two animals, or forty persons or places in a 
minute. Even in these cases, however, it will be found 
that the rapidity greatly depends upon the degree in which 
the objects have been associated. When thoughts have 
been very closely and frequently linked together, the 
number which may be compressed within a minute is 
much greater. I find that I can count about ninety-six in 
half a minute, which, without allowing for the two places 
of figures, gives 192 thoughts per minute. I can think of 
every letter in the alphabet in five seconds at most, which 
is at the rate of more than 300 per minute. Finally, by 
counting the first ten numbers over and over again, I 
have compressed nearly 400 changes of idea within the 
minute. Thus it may be said that the facility of mental 
action varies something like forty-fold, according to the 
degree of previous association between the ideas. 

Little has hitherto been done to investigate the action 
of mind systematically, but there is little doubt that by 
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following up the hints given by Sir Henry Holland, Prof. 
Wendell Holmes, and some others, useful results might 
be obtained. It is difficult to help agreeing with Sir 
Henry when he remarks that the opinions of Comte on 
this subject are a sheer paradox (p. 97). Comte strangely 
denied the competence of consciousness as an interpreter 
of mental functions. It may perhaps be allowed that 
consciousness has not been happily investigated hitherto, 
but it would be wholly premature to assert that it is 
incapable of scientific investigation, 

W, StanleyJevons 


URE’S “DICTIONARY OF ARTS ” 

Ure’s Dictionary of Arts, Manufactures, and Mines. By 
Robert Hunt, F.R.S., Keeper of Mining Records, &c., 
&c., assisted by F. W. Rudler, F.G.S., and by numerous 
contributors eminent in science and familiar with 
manufactures. Seventh edition, in three volumes. 
(London: Longmans, 1875.) 

HIS well-known work, of which the seventh edition 
is now before us, first made its appearance in the 
past generation. During the life-time of its original 
projector and editor, Dr. Andrew Ure, it undoubtedly 
contributed largely to advance the education and progress 
of our manufacturing and industrial classes, and well- 
thumbed copies of it are to be found on the library shelves 
of all the “Mechanics’ Institutions” which the educa¬ 
tional revival of thirty years ago scattered over the land. 

We find from the preface that since 1858, when the 
present editor took charge of the work, three editions, 
including the present, have appeared, so that its reputa¬ 
tion as a standard work of reference appears to be still 
maintained. 

In the volumes now before us, there are, as might be 
expected, great 'differences from the edition which, pre¬ 
ceded them, many new industries having arisen, while 
others, if they have not altogether disappeared, have at 
least lost much of their importance. The alterations thus 
arising have overpassed the space left available by the 
curtailment and omission of some of the articles which 
had lost their value, and have increased the size of the 
work to a total of 3,255 pages for the three volumes. 
Although a long list of contributors succeeds the preface, 
we imagine that the burden of the major part of this 
increase must have fallen on the two editors, and; it is 
therefore with considerable pleasure that we congratulate 
them on the thorough manner in which the revision has 
been effected, and the very full and complete information 
given in nearly all cases. We must not, perhaps, com¬ 
plain if ’the information given in such articles as “Alb 
zarine ” and “ Aniline ” is not very full, since the complete 
knowledge of the actual methods of production em¬ 
ployed in these and in other cases of chemical manufacture 
are in the possession of persons whose interest it is not 
to be very explicit in matters involving manufacturing 
secrets. While, however, the editors are to be praised for 
keeping the articles abreast of the time in other respects, 
we cannot agree with them that it is good policy to retain, 
as they have done, the old equivalents formulre beside the 
atomic ones which are now, and have been for years 
past, in such general use as to justify the exclusion of the 
former altogether, as has been done in every other work 


on chemical subjects printed within the last five years. 
The acquisition of the modem vievrs and system of 
formula; is really so simple a matter that there is no 
justification for its not being made by everyone interested 
in the science, and the retention of both forms tends to 
confuse young workers while conferring at best a doubt¬ 
ful benefit upon those who, having learnt the older form, 
are not made to feel the necessity of learning the newer. 

As may be supposed from the names of the editors, 
the parts relating to mining and metallurgy are extremely 
full of valuable information, and we notice particularly an 
article on coal-cutting machines, one on safety apparatus 
for mines, and one on mine-ventilation, as deserving 
attention. Much information is given on printing, and 
the mixed chemical and mechanical art of calico printing 
is most exhaustively treated. In the article on the soda 
manufacture, a good sketch of S chi cessing and Rolland’s 
process is given. The explanation of the devitrifica¬ 
tion of glass, given in vol. ii. p. 647, is, however, only pro¬ 
bably true in a limited number of cases, in many the 
change being molecular only, and not involving the for¬ 
mation of definite silicates. 

The article .on coal-gas is particularly full and well 
written ; but in fact this may be said of so many of the 
subjects treated that it becomes an invidious task to 
attempt to point out the shortcomings which are in some 
cases unavoidable in a work of this magnitude, while it is 
a pleasant one to congratulate Messrs. Hunt and Rudler 
on the care and ability bestowed on a task of great diffi¬ 
culty. We have only to add that the type of the work 
has been entirely reset, and the titles of the articles 
printed in a bold type which renders reference easy'. 

R. J. F. 


DRUMMOND’S “LARGE GAME OF SOUTH 
AFRICA ” 

The Large Game and Natural History of South and 
South-east Africa. From the Journals of the Hon. W. 
H. Drummond. (Edinburgh : Edmonston and Douglas, 
1875.) 

HE countries of Amazulu, Amatonga, and Amaswazi 
form the tract of land bounded on the south by Natal, 
and on the west by the Transvaal Republic. These were 
the scenes of Mr. Drummond’s experiences, which, he 
tells us, extended over a period of some five years, ending 
in 1872. He candidly admits that his knowledge of 
Natural History as a science is little or nothing, in con¬ 
sequence of which all reference to questions bearing on 
the subject are omitted, except those which have come 
within his personal knowledge. Such being the case, we 
think that we cannot do better than make an attempt to 
summarise the direct information which the author places 
before us on those biological questions which are in any 
way referred to, leaving the discussion of the many 
valuable observations on sport in general to con¬ 
temporaries who are in the habit of keeping those 
subjects in constant view. 

Of the nine chapters which constitute the work, the 
first six treat of the buffalo, rhinoceros, eland, elephant, 
lion, and leopard ; the remaining three being devoted to 
anecdotes connected with dogs, antelopes, and game 
birds. 
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